Purpose: Additional gastrectomy is needed after endoscopic resection for early gastric cancer when pathology confirms any possibility of lymph node metastasis or margin involvement. No studies depicted the optimal type of surgery to apply in these patients. We compared the short-term and long-term outcomes of laparoscopic gastrectomy with those of open gastrectomy after endoscopic resection to identify the optimal type of surgery. (n=74) or by open (n=36) for gastric cancer after endoscopic resection were retrospectively analyzed. Postoperative and oncological outcomes were compared according to types of surgical approach. Results: Clinicopathological characteristics were comparable between the two groups. Laparoscopic group showed significantly shorter time to gas passing and soft diet and hospital day than open group while operation time and rate of postoperative complications were comparable between the two groups. All specimens had negative margins regardless of types of approach. Mean number of retrieved lymph nodes did not differ significantly between the two groups. During the median follow-up of 47 months, there were no statistical differences in recurrence rate (1.4% for laparoscopic and 5.6% for open, P=0.25) and in overall (P=0.22) and disease-free survival (P=0.19) between the two groups. Type of approach was not an independent risk factor for recurrence and survival. Conclusions: Laparoscopic gastrectomy after endoscopic resection showed comparable oncologic outcomes to open approach while maintaining benefits of minimally invasive surgery. Thus, laparoscopic gastrectomy can be a treatment of choice for patients previously treated by endoscopic resection.
Introduction
With the help of widespread health screening and development of endoscopic technology, early detection of gastric cancer has been raised where gastric cancer is prevalent such as Korea and Japan. 1, 2 Endoscopic resection, endoscopic submucosal resection or endoscopic submucosal dissection has been gaining acceptance as a useful method to treat early gastric cancer due to its minimal invasiveness and favorable results in maintaining good quality of life. [3] [4] [5] [6] However, additional gastrectomy is needed after endoscopic resection for early gastric cancer when pathology confirms any possibility of lymph node metastasis or margin involvement. 7, 8 While there have been several reports regarding the necessity of additional surgery after endoscopic resection, no studies depicted the optimal type of surgery to apply in these patients. Some studies showed successful outcomes of laparoscopic gastrectomy after endoscopic resection. However, most of these studies only focused on
Outcomes of Laparoscopic Gastrectomy after Endoscopic Treatment for Gastric Cancer: A Comparison with Open Gastrectomy
short-term outcomes and not the long-term outcomes. [9] [10] [11] Whether the benefits of minimally invasive surgery can be maintained and oncological safety of laparoscopic approach in these specific patients is not investigated.
To the best of our knowledge, there has been no study evaluating oncologic feasibility as well as early postoperative outcomes of laparoscopic gastrectomy after endoscopic resection compared with open surgery. In this context, to identify the optimal type of gastrectomy we compared the long-term outcomes of surgery laparoscopic gastrectomy with those of open gastrectomy for patients previously treated by endoscopic resection. In addition we also assessed the short-term outcomes whether the benefits of laparoscopic approach are existed in these specific patients group.
Materials and Methods
Patients
From 
Statistical analysis
Statistical analysis was performed using SPSS version 18.0 for Table 1 shows the clinical characteristics and pathologic results of endoscopic resection of the 110 patients who received radical gastrectomy after endoscopic resection. Demographic features in terms of in age and gender between open and laparoscopic gastrectomy group. There were no significant differences between the two groups in pathologic findings of endoscopic resection, except location of the tumor. In laparoscopic gastrectomy group, tumor located more commonly in the lower third (P=0.02).
Results

Comparison of clinicopathologic features
Comparison of indications of radical gastrectomy
The 
Short-term postoperative outcomes
Postoperative outcomes are summarized in Table 2 . Type of operation (subtotal gastrectomy vs. total gastrectomy) and extent 2 ). In the univariate and multivariate logistic analysis, type of approach was not an independent risk factor for recurrence (Table 3 ).
Long-term oncologic outcomes
In the Cox regression hazard model, T stage and N stage were the significant prognostic factors associated with disease free survival (Table 4) . However, type of approach was not an independent risk factor for disease free survival of the patients underwent additional gastrectomy after endoscopic resection.
Discussion
In this study, we compared the short-term postoperative outcomes and long-term oncologic outcomes between conventional open and laparoscopic gastrectomy in the patients who previously resected with endoscopy for clinically early gastric cancer. We found that the short-term outcomes, such as hospital day, time to gas passing and time to soft diet showed favorable results in laparoscopic gastrectomy group. The oncologic outcomes of laparoscopic gastrectomy were comparable to those of conventional open gastrectomy. The adequate lymph node dissection and favorable long- Values are presented as mean (range). HR = hazard ratio; CI = confidential interval. There are some important concerns of the long-term oncologic outcomes of laparoscopic gastrectomy. The first issue is the potential peritoneal recurrence or port site metastasis due to insufflated gas for a pneumoperitoneum. In our study, there were neither port-site metastases nor recurrence at surgical wound. The peritoneal recurrence occurred only in one patient of laparoscopic group. The second is the possible loco-regional recurrence because of inadequate lymph node dissection. However, our study revealed In conclusion, our study demonstrated that laparoscopic approach can be safely applied for gastric cancer patients previously treated by endoscopic resection. Laparoscopic gastrectomy after endoscopic resection showed comparable oncologic outcomes to open approach while maintaining benefits of minimally invasive surgery. Thus, laparoscopic gastrectomy can be a treatment of choice for patients previously treated by endoscopic resection.
